INTRODUCTION
of [ 3 H ]thymidine) may be isolated from the nonincorporating villus cells . After obtaining cells, the Concanavalin A (Con A), a lectin isolated from separate villus and crypt cell fractions were washed the jack bean, is known to preferentially agglutiseveral times in phosphate-buffered 0 .154 N NaCl nate certain cells (1) . Preferential agglutination solution (PBS) and subsequently filtered through silk by Con A has been demonstrated for virally and glass wool to yield a suspension of single cells . transformed tissue culture cells, chick embryo Cell concentrations were adjusted to 5 X 10 6 cells/ retinal cells (2) , and human fetal intestinal cells ml . (3) . Although the mechanism of agglutination is Con A was covalently bound to nylon fibers using still not clear, agglutination by Con A appears a carbodiimide condensing agent (1-cyclohexyl-3]2-to require an interaction of the lectin with the inorpholinoethyl]-carbodiimide-metho p-toluenesulfocarbohydrate portion of cell surface membrane nate) according to the method of Edelman et al . (6) . The cells were put into small plastic petri dishes glycoproteins (4) . This interaction (or binding) (Falcon Plastics, Division of B-D Laboratories, Inc . to cell surface membrane glycoproteins which Los Angeles, Calif.) (diam 33 mm) and incubated leads to agglutination appears to be relatively with the Con A-derivatized fibers at room temperaspecific for undifferentiated (or dedifferentiated) ture for 10 min with constant shaking (120 oscillamitotically active cells . The following experitions/min) . After 10 min the fibers were removed and ments support this relative specificity by demon-washed for 2 min in petri dishes containing PBS . strating that Con A preferentially selected a popu-Then the fibers were placed in petri dishes containing lation of rat intestinal epithelial cells which appear a-methylinannoside (100 mM), a potent competitive to be undifferentiated crypt cells .
inhibitor of Con A binding . Incubation with the inhibitor caused release of better than 90% of the METHODS adhering cells. The fibers were incubated with the DS inhibitor for 15 min . To ensure that all adhering Adult rats were injected intraperitoneally with 100 cells were removed, the fibers were plucked by strikACi of [ 3 H]thymidine, 0 .0012 mg, and sacrificed 10 ing them gently in a transverse direction as described h after injection . Intestinal cells were obtained by by Edelman et al . (6) . The cells which had been the method of Weiser (5) which yields a sequential bound to the fibers were collected by low speed release of intestinal epithelial cells so that mitotically centrifugation (200 g, 5 min), and specific activity active crypt cells (characterized by the incorporation of [ 3 H]thymidine incorporation was determined .
RESULTS AND DISCUSSION
The data (Table I) show that the normal rat intestine has cells which were bound by Con Aderivatized nylon fibers. Control experiments with fibers that were not derivatized with Con A showed no detectable cells adhering to the fibers when viewed under polarized light microscopy . In addition, binding was prevented by the presence of 0 .1 M a-methylmannoside . The cells adhering to the fibers consistently showed an increased specific activity of [ We next determined the glycosyltransferase activity of the Con A-selected cells since one of the distinguishing features of crypt epithelial cells is their cell surface membrane glycosyltransferase-endogenous acceptor activities (7) . Activities of four glycosyltransferases were determined according to the method of Weiser (7) for the cells before and after selection by Con A-derivatized fibers. Results are shown in Table II .
The nucleotide sugar-endogenous acceptor activities of the selected cells for galactosyl-and mannosyltransferases showed an increased or unchanged specific activity, while sialyltransferase activity decreased . This glycosyltransferase activity profile is consistent with that determined for crypt epithelial cells (7) . However, when Nacetylglucosaminyltransferase-endogenous acceptor activity was examined, it was found that the cells bound by the derivatized fibers showed no detectable amounts of this activity . This is in contrast to the general crypt cell population which is characterized as having large amounts of this enzyme activity on their cell surfaces (7) . This might be explained by assuming that the selected cells had surface membrane glycoproteins that had already incorporated N-acetylglucosamine and thus had no detectable endogenous acceptor sites available . This is compatible with the observation that Con A binds to N-acetylglucosamine containing glycoproteins (4) .
To substantiate the possibility that N-acetylglucosamine had already been incorporated, crypt epithelial cells were isolated, and after washing and filtering, the crypt fraction was divided into two equal populations . Half of the cells were incubated with UDP-N-acetyl-[1 1 4C]-glucosamine for 15 min at room temperature . The cells were then washed several times and recombined with the unlabeled crypt cells . The mixture of labeled and unlabeled cells was incubated with the Con A-derivatized fibers as before, and specific activity was determined before and after selection (Table III) . Cells adhering to the fibers demonstrated a two-fold increase in specific activity of N-acetyl-[1-14C]glucosamine incorporation into TCA-precipitable counts when compared to the original cell mixture . This supports the suggestion that the derivatized fibers selected cells which had already incorporated Nacetylglucosamine onto the surface membrane glycoproteins.
These experiments indicate that cells exist in Crypt cells were obtained by the method of Weiser (5) and washed 5 times with 0 .1 M sodium cacodylate (pH 7 .2) in 0 .154 M NaCl . Cells were filtered through glass wool and silk, then suspended 1 :4 in the cacodylate buffer . Half of these cells were incubated with 0 .01 ml of 0 .1 M MnC12 per 0 .10 ml of cell suspension, in addition to 0 .03 ml of UDP-N-acetyl-D-[1-14C]glucosamine (containing 3 .0 X 10-3 mg with specific activity 5 µCi/0 .054 mg) . Cells were washed several times in more than 100-fold excess of PBS . Labeled cells were then recombined with an approximately equal number of unlabeled crypt cells and concentrations were adjusted to 5 X 10 6 cells/nil . This mixture was then incubated 10 min with Con A-derivatized nylon fibers . The fibers were then washed for 2 min in PBS and adhering cells were recovered by incubating the fibers with 100 niM a-lnethylinannoside for 15 min . Specific activity was determined before and after selection . (5), and incubated 10 min with Con A-derivatized fibers prepared according to the method of Edelman et al . (6) . Adhering cells were recovered by incubating fibers for 15 min in 100 MM cr-methylmannoside after washing 2 min in PBS . Glycosyltransferase-endogenous acceptor activities were measured before and after selection . The fact that Con A-derivatized fibers selected cells which appeared to have no more available endogenous acceptor for N-acetylglucosamine, and that these fibers preferentially bound cells with N-acetylglucosamine previously incorporated into the endogenous acceptor, suggest that these cells may represent a specific subpopulation of crypt cells . It is possible that the Con A-selected cells represent a specific phase of the cell cycle .
